Oxygen delivery and myocardial function in rabbit hearts perfused with cell-free hemoglobin.
Isolated rabbit hearts were perfused with Krebs-Henseleit buffer that contained 1.5 g/dl hemoglobin Ao [HbAo; PO2 at which half-saturation of hemoglobin occurs = 12 Torr], human hemoglobin cross-linked between alpha-chains with bis(3,5-dibromosalicyl)fumarate (alpha alpha-Hb; PO2 at which half-saturation of hemoglobin occurs = 30 Torr), or fatty acid-free bovine serum albumin (BSA). Myocardial performance and oxygen uptake were determined at different aortic PO2's [arterial PO2 (PaO2)] by use of an isovolumic Langendorff preparation. Function and oxygen uptake were comparable among the three different groups of hearts at an average mean PaO2 of 557 Torr. As PaO2 decreased, myocardial function was preserved better in hearts perfused with hemoglobin than in hearts perfused with Krebs-Henseleit buffer alone or with BSA. Hearts perfused with either HbAo or alpha alpha-Hb exhibited similar 10% decreases in left ventricular developed pressure and rate of change in left ventricular developed pressure at PaO2 of 141 Torr compared with a 58% decrease with BSA. However, corresponding venous PO2's were lower with HbAo (20 Torr) than with alpha alpha-Hb (35 Torr), and oxygen uptake decreased by 36% with HbAo but remained constant with alpha alpha-Hb. These data suggest that although myocardial function can be sustained over a fairly broad range of hemoglobin oxygen affinities, tissue oxygen gradients and myocardial oxygen uptake are maintained better by cell-free hemoglobin with an oxygen affinity in the normal physiological range.